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Abstract of JP2000348344 

PROBLEM TO BE SOLVED: To provide a production method of a glassy substrate for a magnetic 
recording medium in which the height of each projection is reduced and the density dispersion and the 
height dispersion of the projections are reduced. SOLUTION: This glassy substrate for a magnetic 
recording medium is produced by subjecting the glassy substrate to heat treatment after the main 
surface of the glassy substrate is minutely polished using an abrasive containing free whetstone 
particles before subjecting it to surface treatment with fluosilicic acid. The surface treatment with the 
fluosilicic acid is subjected to at least the main surface of the glassy substrate, where residual stress 
distribution is generated at the positions of the polished tracks formed by the free whetstone particles, 
so that the parts relatively high in residual strain are made into projections in the generated residual 
stress distribution to form prescribed unevenness. 
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31) . Rail. ^ttfMJ <4f*M^«£ffilli; 
fOilH^ffiSfi^W) . Rp!1 ihetikklKZ (¥ 
%&6^fi&K^aiTMT*0») , Rqll 

rnvtzm^um) ^*>. .rii^^fi^fi, a 

®1 l~^14^BBti3V^T, Rmax. Rpff)±M 

mmt&t.^v v m±M$ < ^ o s^sie 

L< ; 5:<. *3t, Rmax/Ra, R 
p/Ra«±ffiflSrlixl>t, \7b75 7>'aW- 

Rmax. Rp, Rmax/Ra. Rp/RaCO 
TRSfii 0 T@£ fc . K^-Xt -f ^ ^ a y^fflll 

[0043] 

« i tzmw&T < y ^ wfliBJtSsrmswBffflia-c* 

6. H3t*^j;3t, *»fi^K^rVx^i±, 

M4 , fiMMI 5 aV»#* 6 m$LL1z hCDTfo I . 
[0 044] JfyAmMlli, S i 02 : 6 3. 5M* 
%, A 1 2 03 : 1 4 . 2M%, Na2 O : 10. 4 
fift%, L i 2 O : 5 . 4fiS%, Z r 02 : 6. OS 
4%, Sb2 03 : 0. 4fifi%, As2 03 : 0. 1 

fI65mm<^, ^t|5«5vS20mm^. I?0. 63 
5mm«f' * X^fttJnltfc *> ^ffcS . 

tzmm (Mimui. mm) wzmtt&ztiz^x 

^±SnCO^mffl${±Ra = 0. 44nm, Rmax = 
4. 43nm, Rp = 2. 75nm, Rmax/Ra = 
10. 1 „ R P /Ra = 6. 25, Rq = 0. 55nm 

[0 04 5] Fg2(i, Hi¥4 0 nmtJiSN i A 
1 (Ni : 50at%, Al : 5 0at%) mX'foh. 

z?)>-Ym2\i, ^mmm^<. K-o^-mzm 

->-Vmk LT(i. ±i6LfcN i A 1 coffit. N i A 1 
{zmcOjxMmtmttzN IAIRu, N i A l Nd. N 
i A 1 NiAlTa, NiAlHf , NiAlM 
o. NiAlCr, NiAlZr, N i A 1 Nb^ C 
rTi, FeAl, F e C o^'ct^mf htlh „ 
[0 04 6] Tifiil3{i;. Hlf 2 5 nmiOC rMo (C 
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r:94at%, Mo:6at%) K'W. i«T* 

fftffl&ftJt-t. TMUIfcLTti, _hj£LfcCrMo«0ffi 

t, Cr, CrVWftf^M. i?;£L<(4, 

Jf 2 cOfgflgPlfc V >y f-y^-T 5 i -5 t L7t^\ $£ b b h 

v\ it, T»Ii4*Iifc(4[S£>1\ [5HX(iH««JI 
£«JiLfc«»ffi£fci-S;rfct>-C$*. Mxff, Cr 
/CrMo, Cr/CrV, C r V/C r V^CO^jfT 

[0 04 7] JSttJf4ii, IJ|27nm«CoPtCr 
Ta (Co: 7 5at%, Cr: 17at%, Pt : 5 
at%, Ta:3at%) *ffcBH<088 

v\ MftMtLXii, IftWtll CoiM^« 

CoPt, CoCr, CoNiCr, CoCrTa. C 
oPtCr, CoNiPt^CoNiCrPt, CoN 
iCrTa, CoCrPtB, CoCrTaPtNbi 

[oo48] a*, ssffiiii, <m 

if, Cr, CrMo, C r V^rif) -CWmLXSJ 
ffi»£II^fc#«fflj£ (fftttf, CoCrPtTa/C 
rMo/CoCr PtTa&i") tUifiK 
«tt)ffcLTi4, iaitCoS* 7i5nS, 
^HftlSKW, Si 02 , BN&i> 
(fitFe, Co, FeCo, CoNiPt ^SO^ttS^ 

[0049] ffiffJf 5(4, HJSl 0 nm<0#*fb&-sK 
> ( H : 3 0 a t % ) KT'* § . ftllif {4 . f&ttH 
Alt, KK^ttoaWS-S^-T. f£fIlfcLT(4, _k» 

y, *mmikt>-#y. 7yf«-t;y, cr, s 

i 02 %k'&mft>tl&. 

[00 50] }Pli#Jl6{4, mifl nm(W7Wn^ 

iflifffl^, x/^y|S»7/^ V&Jg&frtt&msm 
[ 0 0 5 1 ] at. J3&3SS«W<0BB&T 4 
(1) JfTf Olfl 



fflffi5T"ttS6 6 mm 4> , J¥§ 3 mmfflRM!:lJ 0 ft 

JtiRWfflV > ^ >• FffiSTfflffiJni L X , 6 6 
mm<£.J¥£l. 5mratMLt. 
[00 52] -TO*^ ^ V Vn~m<7)itb *) t, 7 
n-Fi£T'7TMLfcy- ±»fcpsl«tP3 

[0053] r^syyj^-F^xt LT 

(4. S i 02 : 6 3 . 5fifi%, A 1 2 03 : 1 4 . 2 
SM%, Na2 O: 10. 4Sfi%, L i 2 O : 5 . 4 
*S%, Zr02 : 6. 0SS%, Sb2 O 3 : 0. 4 

aa%, As2 03 : o. lmmx^it^mtm-tf y a 

[0054] at, ilrWBi 0 kSfeoffiM^ ^ 

Lfc. Zcr)t£ crmmt.il OOkgg^t Lfc. iftt 
i 0 . /7'7^MM±flffiOflffiffl£ £ Rm a xT" 1 0 

[0055] at, mv&ffiEzm^xifyxmmv 

S6 5mm^ U:S, ?W3«IB&tfflJilffifcJ5r£0>ffi 
fttffflKOS) OHffiffl£i4Rm a xT4 ju mggt"* 
[0056] ( 2 ) SgfflMffljDllS 

at, y^v-wetcto. 

SP) tfOaHffl^^Rmaxtljum, R a T" 0 . 3^tm 

t=mmiz i 0 «77,«±iw;ftfts i 1 1 i 5 
,iTOfi* Kjitt-s [zmrch h . JiiBSffiiiEJD 

[00 57] ( 3 ) #@Kt ( 7 1 y^'ig ) 
at, #7XMtt#@Hrtni£fftUc 0 ;<7)#gKti 

g(4. ■^»«a^«jt*wi6i±&awtLTv^. 

S:#400, #100 0tiK2HIffo!t. IIL< 
(4. (4ttotSS#4 0 0«7^5^ffi&£ffl^. M 

L^iook giiKtisjgtT, m&rtm&T* 

*S«|Sl±«SrffiltS0-l^m, gffifi^ (Rma 
x ) 6 ju miSIC 5 •/ fc" > 7' Ltz . 
[0058] at, T/PS-tffiS^SJSSr # l 0 0 0 1 
#X.T7>yb°y^TV\ SffifiS (Rmax) Z2ju 

mWzt Ltz, iMimmmxzmitztfyxmMz. 

. 7Kc7)#gt^if tmiaaii t rist# <> 
[00 59] <4) ^lgreis 
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fcLTS^iKU^ (ty)M" 7 FLP6 6 : n-r 

Ltz, 

[0060] mmm ■. watwtj* wmmi. 3^ 
m) (mmm) +* 

TO: 80-1 00g/cm 2 

B?ia : 3 5-4 5jum 
TJgffisMSR: 40r P m 
IgSHH: 3 5r P m 
^'T0fe»: 14r P m 
^'TM*: 29r P m 

[00 6 1 ] XfSffiIgXS£*Ufc#5X««£, +tt 
ifcffl, tfok, *fck. I PA (>f V7nW 7/1,3- 
;t/) . I PA (MSS) ^^amitlill^iSif fC. 

•efts, a*:, mn9fexs-cffiffl-rs«»K'j^+ 

[00 62] (5) m2J5f(gXg (yr^i-mm) 

9) H2fwgxii£f«ue. »f«£mi. 

ffilf ffi : Kfc-fe 'J *7 A ( 0 . 8 ^ m ) ( jgflEffi 
S) + *, M: 8 0-1 0 0g/cm 2 s J5fJgB#f§] : 
9-1 54h 3~5jumf:Lfcii:JaWi, S 

lBf»lSfc|3ltti:Lfe. ClOlg2SfltXgt±o-C# 

( If T PattMSt ) T'lUffi L fc Z h , R a = 0 . 4n 
m, Rmax=9. 3 nmtfe^. r^T", ®2fflg 

U S«Hffi»!XS£gTffM£ix£^g£A*f9J; 

5 tjFM-t-g. t(4 . YwmmmfA^ v^y ^ £am 
[0063] ( 6 ) mmmrm 

%tt±<VMW : 1 0 0°CX 5m i n ) KS}i£it 

( 7 ) >- f 7 .,mzx s«pm < .^xn > 

(ilS : 0 . 3 5%. : 4 5°C. SilH^ : 150 
secl^^-yl (iHK : 0 . 2 8%, ifiS : 4 5 
°C, a«B#^ : 2 0 0 s e c ) (« MfcH 

^ililLT. Hffi^S (ifcfr) Lfc„ (ifc 



[0064] tmmmtimiMzmitzifyxmiz , 

+ttffiSL tt*. I PA (-f yrnhVkT^n- 

. i pa <ssis«) co^mmmawmmtit . 
fmttz. i pa (sa^ti) coxmTumi 
i p A^fggit iw«#^fi umm £■ epflp l 

[006 5] (8)ftf8d 

gifci^iitma uz„ w&miz\^ 

mtXOtrJ* (6 0%) tWBWNy^A (4 0%) £ 

m& u«ts^s t . z ffwsmM* 400 

tCiWl - 3 o iii :: rn.'iLrjA.T.A- * > % « 

[no oo] :;'i,t :i!:. itpmttmzmmthz 

tCiit, fiyy^Wmmm^yMisV, i-bU 
yAJjt>lzZii?tiWMZiitfyzmmmit2ti 

(±. JfjlOO^OOjiimt^. ±MitmMtm 

tfzifyxmii. 2 0°CO7jc«t?iiItTm^t. » 
1 OiHBBt^L/i. 
[0067] ( 9 ) ift^Xg 

±tiM^^:lfz^yxmMi:, ^4 0 5 CKSu»Lfcffi 

Ktaati^ ittw 1 ^^©^;*^;. z 

cr>£o\ l zLXWz%yxmi.<nWmiffi&LtzZbb. 

mmim^m^tz, 

[0068] ±im»xmmitz^yxmm^mm 

crMmmZZAFMVMfcltztZ^. Ra = 0. 44 
nm, Rmax = 4. 43nm, Rp = 2. 75nm, 
Rmax/Ra=10. l s Rp/Ra = 6. 25, R 
q=0. 5 5nraf*olt. 

[ 0 0 6 9 ] &is, ^/H3fl*a«^7XS*±^ 

m^sffi«sfc. ±ia*^xgfi«^7xs«±SE« 

ftTV^fcM^ftfc. Lfc*i->T, tCtlffi 

[0070] ( i o) ws^ixvammn 

Jf^flUS. ®I4JI««JH. «l!JI^fi!cK^#Xg^, >f 
[007 1 ] i^y^'fylXA'v^'jy^lili 
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^MZtlfzWiKOi-vy^-. NiAl^-^'yb (N 

1 : 5 0 a t%, Al : 5 0 a t%) , C r M o 3?-/ 
7h (Cr:94at%, Mo : 6at%) MCoC 
rPtTa^'yh (Co : 7 5at%. Cr: 17 
at%, Pt : 5 a t %„ Ta: 3 a t %) MM^M 

[0 0 7 2] ^LT, ^7Xl»n-Kn7?I^ 

pmn-mmx-mmti, ^rmz\;xT<n%.mx'$L 

#7XiK3 5 0°CT2*rBW»-tl>»l^$il 

i. w.2a)i-^y)i-mn. y-vm-ztzmwAo 

nmiON i A 1 M. TM 3 t JKJS 2 5 n mCDC r M 
oM. {gttM4/i^MJS2 7nmiOCoCrPtTa)i 
*M^Sti-S. 0 IS30f-^>A-rt-cii. S$EJf5fc£ 
18£1 0 nmcD7j<*{^-*>M^)l^K§ixl.. 
[0 0 7 3] ±iEtf>SS2, SS3f-*yAH*J<3X 
^■y ^ 'J y^*fH4, -y 9W}im2<M-* 
fitl±2mTorr, S3«f ^yA'-rttli3mTo 

2 eof-v y; ^-ft-m 2 k W s H 3 Of- y; s-rt T'ti 
3kWfcUSr 0 

[ 0 0 7 4 ] ffiSJgc^lSil: 

jjm -y ? ij >rmfrt>w o aj 

# 'J X-f-7L^»if4iM'I^>M U »W 1 n m^iiifl 
SrffMLTC S S U^mmm 1 £ IMf >f X ? £ 

[0075] iwfi^^s^rv x^wmn^Mte 
of#^^ffi^T office tia«s^#e&5i 

fiLthi^/ «M'2 3 0 0Oe, S/Njt^'2 0 

[0076]^, um^mmt. wmLfzM^Ti 

x?1}>h 8 in in <? ?)H1/J tij 0 ffl l-CRilf//foe«*$ 
kOeTai£Lfc. 

[ 0 0 7 7 ] IEJ§B4#tt ( S/NJt) Officii 

fflWt, «$Vvy KSLiJfctfO. 0 5 5//m«MR (ft 
) ^ -y F £fflV \ M -y H t St^T A X 
? Offl2taSJ££ 9 . 6 m/ s T"Hfe»^« 1 6 3 k f c 

i ( i-jyf-fotzKi 1 6 3, ooof-y htontafi^ 



«) izmmmmzLtijiZMfeUz* ttz. ^ur 

IfiMic 2 3MH z ~\ 2 6MHztLTX^ 

X&SSeU S/Nit&SffiLt, *«£tffl^tMR 
^-y fJ|±, ISWROffllK /l : f- 7 ■/ 

3. 1/2. 4;unu K^'y F -y 7°H 0 . 3 5/ 
0. 2 8/zmTJ>£. 

[0 0 7 8] it. ^ig^»HMTT\ ItfVX? 

0 0 0 r pnu Si3 g«3 0%^-y FX 
y-i y-^m^tz 1 O77 0OC S SB AiSiltisvvc 

«> . a»r <* * ? t am-s .y k t co^-cia»s^(±je^ 

[0079] st. a^fa^ ti^7 K(?)#ihJ» 
«ffia^^/-y'tioTiJsttt;^, o. 6T- 

'vy K -IttFlCiM^M Li I t . IP 

*> i cor -f X ^ to/5 KffiStt 1 . Ou-i y^vfo ~> 
tz, 

[0080] ( mmi 2 ~ 3 ) ±&<vw&mimi l z& 

V&miSte , ffl?k ( 9 0 5 CX 3 m i n ) (HffiM2 ) , 
M^t/'^ijy ( 9 0°CX3mi n ) 

3) izitzwm, mmmi bmrntmsmsmmtf 
yxmKiimitz, n^ixtzmmmmfamyxm 

McomW®.%$:AFMTm£lfztC\*>, Ra = 0. 3 
5ni, Rmax=4. 72nm, R P =3. lOn 
Rmax/Ra=13. 5, Rp/Ra = 8. 8 
6. Rq = 0. 52nm (^MM2) s Ra = 0. 3 9 
nm, Rmax=5. 22nm, Rp = 3. 75nm, 
Rmax/Ra=13. 4. Rp/Ra = 9. 62. R 
q = 0. 5 5 nm (»«3 ) tint. St. H»M 

i tiii«t:c s sttffmmmmmimLx, c s 

[ o o s l ] (it^PJ i ) Jn»»lig&ff^^ 
j&^fctliWi. »WJ 1 1 ISHHtc c s s^<7)St^ia« 

^f5^*««^Bffl§ §r AF MTlIg Lt t i ^ . R a 
= 1. OOnm, Rmax=6. 73nm, Rp = 4. 
2nra, Rmax/Ra = 6. 73, R P /Ra = 4. 

2. Rq=i. lSnmt^D. ±}iwMftMtib^t 

xmmz im <^fztth^ ^mm& hmmix 

v^S. =Qr4s, ^SfeMlfclHiat. !SaiE««*^^SL 

ff^«. hismi tsmixfyj . 2 

[0082] (»WJ4-7 , M2-3 ) JP 

«atfcfti.jp»*ff (as) s-, 3o°c (ns60i 

4 ) . 6 0"C (mkM5) , 1 2 0'C (H*M6 ) . 1 
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8 0°C (m&M7 ) , 2 8°C (iffiM2 ) , 1 9 0"C 
CSS^xtc0iS^IB««*^#SLit o ^COifeS, 2 8 

°c (itKM2) iD»Ma^mA^<. ±SE 
±tttfm&.2ti%\ l wT&t l< , 1 9 o°c am 

ffifflT" £ S ?g*SE**RI ^ixT < £ t i t= , SSa^ff 3 
3 0-18 o-ctfjff* t^; kifi 

[0083] (HitM8. tbKM4-5 ) #7X 

a«^r^5y^y^-h^7^ dittos) , 

7^ (Jt«J4) , v-yy4J*tfyZ ( itKM 5 ) c 

HEKU:. =3r*3, ±ii^WfiPJ8(cf£fflL^r^5 7 
^'J^-b^'5X^Mii, Si 02 : 64. OS* 
%, A 12 03 : 1 6. 0S4%, Na2 O : 9. OS 
*%, L i 2 O : 7 . 011%, Z r 02 : 4 . OS* 

%, ±.®cDhmm 5 tffiffl 4 j^tfyxm. 

S i 02 : 7 2 . 511%, Na2 O: 15. 0 
S*%, A 1203 : 1 . 0S*%, CaO : 9. OS 
*%, MgO: 2. 5lI%«*'5X^ffifflLt t 
[0 0 84] ^ffi^J8T"(i. HHfflS^Ra 

= 0. 49nm, Rmax=5. 68nm, Rp = 3. 
23nm, Rmax/Ra=ll. 6. Rp/Ra = 
6. 5 9. Rq = 0. 52nmt41, 1 . 

9T"C S SiAtttafft*^^, Jt«M4 i5t0i 

itSWfffiS i>30±.k%r>CSS BA#tt ttJ f> U 
h, £t»J4, 5t«SH^#1frt£h, rnxWR 

mmmmmzkmrnxm-te. *tzis&ix& h+ 
t, ^7^t#^tisr;^u^^-y (Nat , Lit 

KJBfc i -3 T X/ 7 xo* >y b y- ? J jgjfc LT v ^ s i 

^a i izom^^tzXo^-yi-y^ti^t^Tm 
MmtfLztiz. ^co 7 mm\i. mmmmzx^xmb 
&mjiftmzifctx7ms<7)m$c?)ftiu (je^cd*^ 

S«avH;J:oTI!afl* s 3g)S2fLSt#i./5>fL£. z\ff) 

4. 



[0085] Lt^T, *lfiHHc?aEe)Eri£t:ffiffl-t* 

#5XfcLTf±, S i 02 : 5 8-7 5fii%, A 12 
03 : 5-2 3fii%, L i 2 O : 3-1 Ofii%, N 
a20 : 4-1 3SS%&±J&fr£ LT-£trfm*»&& 

4 ^7XT'i>S; t A { Mi L V ^ t #;b]&^ fc . ft 

[0086] ( ntt0| 9 ) IMnWMmizlsft&im 
^#^9o°c. 6m i nizLizmummi («) k 
yyrv-virmimm&mtfT-xm 

X-WfeLtzk^b, Ra = 0. 65nm, Rmax = 
6. 0 2nrru Rp = 2. 83nm, Rmax/Ra = 
9. 26. Rp/Ra = 4. 35, Rq = 0. 76nm 

■ch^tz, ±fz. Ywmz&vzii&ftzmdt 
[0087] ( mmm 1 o - 1 1 ) iM^nmm^a 

ttSMft^ff* 9 0 5 C, 1 Om i n (HJfiMl 0 ) , 8 

or, 5m i n immmx 1 ) tt^ffliiiiffiMi m 
. ftt>iitmmmmm7 xmmmm % a 

FM-CiUgL^hr^, Ra = 0. 54nm, Rmax 
= 4. 3 1nm, R P = 2. 53nm, Rmax/Ra 
= 7. 98, Rp/Ra = 4. 69, Rq = 0. 65n 
m (Hifipljl 0) , Ra = 0. 85nm, Rmax = 

6. 43nm, Rp = 3. 21nm, Rmax/Ra = 

7. 56, R P /Ra = 3. 78, Rq=l. 17nm 

(mtmn i ) -:h-,r: ttz, y?A Ywrnzav^x 

[oo88] (mm 1 2 ) mz. n»mmzimth 
tm&mfrt> v ym (*nmmm#m -.y^y? 

#20 5 (l-^b'n^-x^-i, 1-Z« 

IS: l-hydro\y-otharic-l, 1-di phosphoi'ic arid) 0. 3 
%, 4 0°C, 9 0&tL^«»fiPlt^iat, 7V 

$mfcm# y §Sr AF MTIIJte LtzkZ 

Ra=0. 79nm, Rmax=6. 43nm, R 
P=4. 12nm, Rmax/Ra = 8. 14, Rp/ 
Ra = 5. 22. Rq = 0. 9 7nmt*-5ft. 

[0089] BI±C0J; 3 1, 7>7o- F77^«»4M 
9-12 S:Ji.T t,i3*»S =fc -3 t, au»H<7)*ff S: jlS 
MiR-tZ ZktZk*). C S ST? S^»fiM 1 -8 k StK 
T, ^BftS^ff^O^^ffiMtTV^ (Rmax/R 
aiOtt, R P /Ra«tt*vh^<5:^TV^) ;t*«*> 
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i o o 9 o ] m umm\zmfx*%wm 
k hmmm^ 2 fm^vtx^ tztK 1 mcommm 

WXn?i> J: < , £ 3 01ilJi«^ffiMIIIgfc^(tT 
fi=oTt.av\ ^7-yIg<7)ft60fc, 7>y|g£ 

*tf*iSat{; i £ X -y f - y^'£PM\ 7 -y 

i^tittx .y ^vnm^toiMt mkmm 

[00 91] i/;, ^7XlIliftf^W7X&fl 

^^■yfg^l^H^Mfi^*^ fl^-ftt&i 

3fi-fbIS-HaHiffieK J: l>S»H^ >f 7 -yffit J: £ 
S^ffl«iaiSt *>ISI ( ^ 7 >yKfc ± *aiMBtf>ii: 

[0 0 9 2] *»J;otl»SilSfU? 
lies s^teRSfe-f, n-N'-ryn-f'Mt^y 

[00 93] 

[01] 



ttt>t. sseKsatrto^ bigots' 

&o§*ffi»C§4. Lfctf-oT, 1. 2uA> J f-\3T 
X V vfrVMStt^ >y K #t X ? ^{cilJi LT U h ^ ) 

t . mst^v pimmm&imtzm&L. ess 
mxmzmn^c s sMtiiLtMffl, 

[0H^#^1MBH] 

[0i ] *m?> %m •mtz&i j ^ f ^ra// 

•7X«ftc(c^(t^^^)t}H i ^«^(c,jitlBrifijN-C t t) 

[02 3 S!*W^tffiS«filT^^^fflXf5^*Kt 
fc(tl>^®^«^£#TO^t-Sffl0T* s . 
[MS 3 WtW?) £JSfe mtUttZWtf , 

1 #5xi«i 

2 ^~ HJB 

3 T«6« 

4 Uttl 

5 ffifll 

6 fljfjf 



[02] 



[03] 



gaff 5 



